In present study, natural levels of radiation in some selected medical plants existing in the Iraqi stores were estimated to determine any activity concentration, radium equivalent and internal hazard index due to radionuclide, of 238U, 232Th as well as 40K, which occurs naturally. This activity concentration was identified by gamma-ray spectroscopy (NaI(Tl)). , while the values of the internal hazard index ranged from (0.016) to (0.135) with the rate of (0.060). The natural radionuclides and activity of the radium equivalent in the medical plant samples were far below the world for the ingestion of naturally occurring radionuclide provided in UNSCEAR 2000 report. Also there was calculated the internal hazard index for all samples that were less than unity. The samples under study were analysed and discharged, therefore they can no be consumed anymore.
INTRODUCTION
Natural radioactive decay like 238 U and 232 Th series in addition to radionuclide that occurs singly such as 40 K is found in the atmosphere and the earth in varied levels. The radioactivity in the agricultural land and in soil may transfer to the plants around. The radionuclide available in the environment is transferred to plants by two ways, first of which is the indirect method uptake from soil through roots. When food plants are developed in a polluted soil, the activity is switched to the roots from the soil and then in shoots. At the end, it transfers to the human diet Ramiza et al. (2010) . This radionuclide can get into the plants during mineral uptake along with the nutrients and accrue in different areas and even it could reach the edible parts Brianna (2011) . First, the direct method absorption; it occurs through aerial plant areas. A variety of workers have reviewed the presence of radioactivity in the plant organs Pooja and Rishi (2014) . Herbs used as medicines for living beings may be called *Corresponding author. E-mail: ali.alhameedawi@uokufa.edu.iq.
Author(s) agree that this article remain permanently open access under the terms of the Creative Commons Attribution License 4.0 International License medical plant. Some of these plants are used as raw materials for the manufacture of drugs Kalač (2001) . The level of natural radioactivity in some of these herbs is interesting taken from different viewpoints as, for instance, from the environmental point of view Kalač (2001) . Viewed differently, medical plants are excluded from the edible plant group under study possibly due to the fact that the absorption of radioactive material through consumption has not been recognized or was considered insignificant (Ele Abiama et al., 2012) . A medical plant with high levels of natural radioactivity can lead to health problems because they are usually consumed for long time.
There are many studies about the concentration of radioactivity in medical plants from different countries Desideri et a. (2010) , Oni et al. (2011 ), Tettey et al. (2013 and Fahad et al. (2014) . There was clear data base on natural radioactivity levels in medical plant samples despite the wide intake of these kinds of plants as medical treatment. The aim of the present study is to measure the naturally occurring levels of radioactivity ( 238 U,
232
Th and 40 K) in some selected herbs usually used in Iraq, and calculate the radiological hazard of the use of these herbs such as radium equivalent activity and internal hazard indices.
MATERIALS AND METHODS

Preparation and collection of samples
In September 2015, forty different samples of medical plants were collected from the local markets in various places in Najaf city as shown in Table 1 . It is consist of the cursor in front of each sample represents the sample code, trade name, scientific name, Part used and country of origin.
After collecting the samples, each one was put in a plastic bag and given a label to show its name. The samples have been dried, ground homogenization and sieved. The samples are dried before radioactivity measurement for (2-4) days at a temperature of (42-44)°C to avoid any humidity adsorption, and to maintain the actual weight. The dried samples under study were have been ground and milled using a blender to obtain an equal size particles. Later, equal weight (0.75) kg of each sample (using a high sensitive digital weighting balance with a percent of ±0.01%). Then the samples have been kept in the containers. These samples were put into a 1 liter polyethylene plastic Marinelli beakers of a fixed volume to reach a geometric homogeneity all around the detector, then the net weights were measured and recorded with a highly sensitive digital weighing balance at ±0.01%.
Laboratory procedure
Measurements are carried out by adopting systems of gamma spectrometry from ORTEC, equipped with a high efficiency scintillation detector, an NaI(Tl) detector of (3"×3") crystal dimension, with resolution 9.2% for 137 Cs (661.7 keV). A lead shield of ten cm thickness was put around the detector to lessen the background, with a 0.3 cm layer of copper to weaken x-rays emitted by the lead shield. The spectra are analyzed off-line using the ORTEC Maestro-32 data acquisition and analysis system. The activity concentration is expressed in (Bq. The Raeq of a sample in (Bq.kg -1 ) can be achieved using the following relation (Ali Abid et al., 2014; Yu et al. 1992; El-Arabi, 2007; Quindos et al., 1987) :
The internal hazard index can be quantified by the internal hazard index (Hin). This is given by the following equation (Ali Abid et al., 2014; Yu et al., 1992; El-Arabi, 2007; Quindos et al., 1987) :
The internal hazard index has to be less than one as well to provide safe radionuclide levels in medical plants.
RESULTS AND DISCUSSION
The activity concentration due to 238 U, 232 Th, and 40 K in different kinds of medical plant samples has been measured ( Th are lower but higher in the case of 40 K in some samples such as H18, H30, H36 and H38 UNSCEAR (2000) . The highest allowable activity concentration in some samples because increase in the concentration of potassium nuclide in some areas of the reason is due to the existence of agricultural land and areas containing phosphate fertilizers in which the focus increasingly peer-potassium ( 40 K). The values for the radium equivalent activity (Ra eq ) are found to be within the world average allowed maximum value of 370 Bq.kg -1 UNSCEAR (2000) . All values of internal hazard indices are lower than the international permissible value of unity UNSCEAR (2000) . However, comparing these results with earlier studies (Table 4) indicates that the levels of . This study could be of help as a data base for radionuclide concentration and radium equivalent activity. The value of hazard internal is lower than the international permissible value of unity. In general terms, it can be concluded that the implemented technique show good results when matched with other literature data. Also it can be concluded that samples under study, which have been analyzed, are safe for human consumption because their radioactivity levels are less than the maximum permitted level.
